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Streptococcal toxic shock syndrome (STSS) is a life-threatening illness mainly caused by invasive group A Streptococcus (GAS)
infection. Herein, we report a case of a postmenopausal woman who developed STSS from an ascending vaginal GAS infection
after cytocervical sampling. The patient complained of vaginal discharge, for which she underwent gynecological examination
with vaginal sampling. The following day, there was onset of diarrhea and vomiting. After 7 days, she was admitted to our
hospital with septic shock. Necrotizing enterocolitis was suspected and surgical intervention was performed; however, the
patient was diagnosed with primary peritonitis and antibiotics were initiated. On day 2, GAS was suspected by blood cultures,
and antibiotics were changed in consideration of STSS. On day 4, GAS was confirmed in blood, ascitic fluid, and vaginal swab
specimens, and STSS caused by an ascending vaginal GAS infection was diagnosed. This case report indicates that STSS could
occur following cytocervical sampling for vaginal discharge. If a woman has unexplained septic shock, especially with
gastroenteritis symptoms, STSS should be considered as a differential diagnosis.

1. Introduction

Streptococcal toxic shock syndrome (STSS) is a critical illness
caused by group A Streptococcus (GAS) and can rapidly lead
to fatal multiorgan failure [1]. STSS is characterized by the
isolation of GAS from sterile tissues, hypotension, and
multiorgan involvement, as indicated by two or more of the
following features: renal impairment, coagulopathy, liver
involvement, acute respiratory distress syndrome, erythema-
tous macular rashes, and soft-tissue necrosis [2] (Table 1).
STSS has a high mortality rate [3]; for example, in the United
States, the mortality rate of STSS was 10.7–12.0% between
2005 and 2012 [4]. Recently, the number of STSS cases has
increased worldwide [4, 5]. Therefore, STSS is a critical dis-
ease that may be encountered more frequently in future clin-
ical practice.

GAS is often found in the nasopharynx and skin [6].
Moreover, GAS colonizes the vagina, especially in women
with lactational amenorrhea, menopausal women, and pre-
pubescent girls [7–9], and vaginitis caused by GAS can prog-
ress to STSS [10]. Few studies reported that STSS caused by

an ascending vaginal GAS infection may develop after inter-
ventional procedures, such as endometrial biopsy, intrauter-
ine contraceptive device insertion, or hysteroscopy [11–15].
However, cytocervical sampling has not yet been recognized
as a predisposing cause of STSS. Herein, we report a case of
GAS-induced STSS after cytocervical sampling.

2. Case Presentation

A 51-year-old primipara postmenopausal woman presented
to a local gynecology clinic with abnormal vaginal discharge
and vulvar itching. She had no significant medical or surgical
history. She underwent gynecological examination with
vaginal discharge and cytocervical sampling as well as a
transvaginal ultrasound examination. The following day,
she experienced fever, diarrhea, and vomiting and went to
see her local physician and was diagnosed with gastroenteri-
tis. However, her symptoms persisted and she could hardly
eat or drink. She had no history of recent consumption of
raw food. Additionally, she developed weakness and diffi-
culty in walking. She was then transported to our hospital 7
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days after the initial gynecological examination. On arrival,
her vital signs were as follows: blood pressure, 69/49mmHg;
respiratory rate, 25 breaths/min; heart rate, 62 beats/min;
temperature, 37.7°C; oxygen saturation, 93%; and Glasgow
coma scale score, 15. Physical examination revealed marked
lower abdominal tenderness with muscle guarding. No ery-
thematous macular rash was observed. Laboratory investiga-
tions showed an elevated white blood cell count (12,100/μL)
and C-reactive protein level (31.4mg/dL) (Table 2). Transab-
dominal ultrasound and computed tomography showed
intestinal edema, intestinal dilatation, and a large amount
of ascites. Intravenous fluids were administered to restore
the blood pressure to 92/74mmHg. An initial diagnosis of
gastroenteritis and dehydration was given.

Nine hours after admission, she lost consciousness and
her blood pressure dropped again. Necrotizing enterocolitis
and septic shock were suspected due to the patient’s rapidly
deteriorating clinical course, for which she underwent an
exploratory laparotomy. This revealed >2,000mL of milky
white purulent ascites in the peritoneal cavity, without any
signs of intestinal necrosis or other abdominal infection
sources. Based on the intraoperative findings, the patient
was diagnosed with primary peritonitis. After complete
drainage and washing of the abdominal cavity, she was
intubated and transferred to the intensive care unit. Empiri-
cal therapy with meropenem (1 g every 12 h) was initiated.
Fluids, noradrenaline, immunoglobulins, and dopamine
were administered intravenously for the treatment of severe
septic shock. Laboratory investigations performed immedi-
ately after the shock and the surgery showed a sudden drop
in platelet count (10:2 × 104/μL), a remarkably raised fibrin
degradation products (FDP) (96.9μg/mL), and prolongation
of prothrombin time and international normalized ratio (PT-
INR) (1.43); hence, disseminated intravascular coagulation
(DIC) was diagnosed because of the coagulopathy and admin-
istered thrombomodulin alpha and fresh frozen plasma (FFP)
for the treatment of DIC.

On postoperative day 1, the patient developed acute kid-
ney injury and underwent continuous hemodiafiltration and
polymyxin B-immobilized column direct hemoperfusion. On
day 2, we used gram staining, and gram-positive streptococci
were isolated from all day 1 blood cultures, leading to the sus-
picion of GAS infection. Therefore, a rapid antigen detection
test (RADT; Nippon Becton Dickinson and Company, Ltd.)
was performed for blood, ascitic fluid, and vaginal swab spec-
imens, to confirm GAS. Of note, this kit is usually used for
throat swab specimens; however, all specimens were positive
for GAS. Furthermore, the presence of hemolytic streptococ-
cus was observed in the blood agar medium. Biochemical
tests using reagents were used for detection of the streptococ-
cus by immune serogroups, in which latex particles were
sensitized with polyclonal antibodies against streptococcal
groups A, B, C, D, F, and G, and we determined that the

Table 2: Results of the laboratory investigation on admission.

Parameters Result Normal range

White blood cells (/μL) 12,100 3,500–8,500

Red blood cells (×104/μL) 457 385–435

Hemoglobin (g/dL) 14 12.0–16.0

Platelets (×104/μL) 14.2 15.0–35.0

Albumin (g/dL) 1.28 3.8–5.3

BUN (mg/dL) 83.6 8.0-20.0

Creatinine (mg/dL) 3.1 0.4–0.8

Aspartate aminotransferase (IU/L) 96 7–38

Alanine aminotransferase (IU/L) 30 4–36

Lactate dehydrogenase (IU/L) 801 106–220

Creatinine phosphokinase (U/L) 1,027 45–165

C-reactive protein (mg/dL) 31.04 0–0.3

Prothrombin time (sec) 12.9 10–13

Activated partial thrombin time (sec) 27.4 25–40

Table 1: The criteria of streptococcal toxic shock syndrome diagnosis [2].

Laboratory criteria

(1) Isolation of group A Streptococcus from a normally sterile site.

Clinical criteria

(2) Hypotension Systolic blood pressure ≤ 90mmHg.
(3) Multiorgan involvement characterized by two or more of the following:

(a) Renal impairment
Creatinine ≥ 2mg/dL.

In patients with preexisting renal disease, a greater than twofold elevation over the baseline level.

(b) Coagulopathy Platelets ≤ 10 (×104/μL) or DIC.

(c) Liver involvement
Alanine aminotransferase, aspartate aminotransferase, or total bilirubin levels ≥ twice

the upper limit of normal for the patient’s age.
In patients with preexisting liver disease, a greater than twofold increase over the baseline level.

(d) Acute respiratory distress
syndrome

Defined by acute onset of diffuse pulmonary infiltrates and hypoxemia in the absence of
cardiac failure or by evidence of diffuse capillary leak manifested by acute onset of

generalized edema or pleural or peritoneal effusions with hypoalbuminemia.

(e) A generalized erythematous macular rash that may desquamate

(f) Soft-tissue necrosis, including necrotizing fasciitis or myositis, or gangrene
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streptococci observed were GAS. Additionally, all the cultiva-
tion results of the blood, ascitic fluid, and vaginal swab spec-
imens showed the presence of GAS. The blood and ascites
culture tests were consistent with the specimens used for
RADT; however, a different specimen was used for the vagi-
nal culture test. Additionally, throat and urinary cultures
were negative for GAS. The patient and her family had no
history of throat infection. Then, antibiotic sensitivity tests
were performed to identify antibiotic susceptibility and
GAS was identified to be susceptible to ampicillin.

The patient was diagnosed with GAS-induced primary
peritonitis and STSS caused by an ascending vaginal infec-
tion because we found GAS from a normally sterile site,
hypotension, renal impairment, and DIC. The antibiotic reg-
imen was changed to ampicillin (ABPC) (1 g every 4 h) and
clindamycin (CLDM) (600mg every 6 h) as first-line antibi-
otic choices for STSS; the patient improved and was extu-
bated on day 5. After extubation, the patient had persistent
respiratory failure and bilateral pleural effusions. On postop-
erative day 17, pleural effusion drainage was performed to
improve respiratory status; it was a hemoperitoneal effusion.
We investigated the cause of the hemoptysis and found
hyperprolongation of PT-INR; thus, vitamin K2 and tra-
nexamic acid were administered. On day 21, drainage was
ineffective and her respiratory condition worsened; hence,
she was transferred to another hospital for specialized man-
agement, where she recovered and was discharged without
complications on day 66. Figure 1 illustrates the patient’s
hospital treatment course and her clinical and laboratory
parameters.

Patient data was anonymized, and the patient provided
consent for publication of this case report.

3. Discussion

The patient in this study initially presented with a chief com-
plaint of abnormal vaginal discharge and vulvar itching and
was later found to have GAS vaginitis. Several cases of STSS
caused by an ascending vaginal GAS infection have been
reported in women who have lactational amenorrhea or are
postmenopausal [16, 17]. In general, GAS is frequently iso-
lated from vaginal swabs in such groups as well as in prepu-
bertal girls [7–9]. The increased risk of GAS in these patients
may be due to their low serum estrogen levels, which reduces
the glycogen concentrations in the vagina, resulting in vagi-
nal atrophy and a predisposition to GAS infections [18, 19].
We evaluated GAS cases detected by examination of vaginal
swab specimens from January 2016 to August 2019 in our
hospital. Twenty-one patients tested positive for GAS.
Among them, the detection frequencies in women with lacta-
tional amenorrhea, postmenopausal women, prepubescent
girls, and others were five (24%), five (24%), four (19%),
and six (29%), respectively. Women with low estrogen levels
accounted for two-thirds of the GAS-positive patients. Addi-
tionally, GAS vaginitis is common in prepubescent girls;
however, there are few reports of a GAS infection progressing
to STSS in prepubescent girls. Although it is unclear why
STSS is more common in adults than children, a previous
report suggested that the development of STSS in GAS car-
riers is associated with the host immune response [20].

The patient developed abdominal pain and nausea a day
after the cytocervical sampling, with no earlier symptoms
indicating GAS infection, except for abnormal discharge
and vulvar itching. Later, microbiological testing revealed
that while sputum, urine, and stool cultures were negative
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Figure 1: Course of inpatient treatment and clinical and laboratory parameters. WBC: white blood cells; CRP: C-reactive protein; GAS: group
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for GAS, the vaginal, ascites, and blood cultures were posi-
tive. Hence, we considered that GAS-induced primary peri-
tonitis and STSS were caused by an ascending vaginal
infection. Regarding the cause of vaginal ascending infection,
while the cervical examining and sampling procedure may
have contributed to the vaginal ascending of the infection,
the infection itself could have been already present prior to
gynecological inspection. In this context, atrophic vaginitis
is caused by low estrogen. In atrophic vaginitis, low estrogen
leads to thinning of the vaginal wall, decreased glycogen
levels, decreased lactobacilli, and increased vaginal pH. This
makes it easier for bacteria to multiply in the vagina and
the vaginal walls to be damaged. In the present case, vaginal
GAS infection was also caused by estrogen loss due to meno-
pause. The weak vaginal wall, combined with gynecological
examinations, may have contributed to the ascending infec-
tion, leading to STSS.

STSS is considered a rare disease; however, studies have
reported an increasing incidence of STSS [4, 5, 21]. Thus,
STSS is a critical disease that may be encountered more fre-
quently in future clinical practice. STSS sporadically presents
as primary peritonitis, making it difficult to diagnose in the
early stages [22–25]. There are several case reports of primary
GAS peritonitis in which fever, diarrhea, and vomiting were
the first symptoms leading to the suspicion of gastroenteritis
[22–25]. Moreover, in these cases, computed tomography
findings showed only nonspecific intestinal edema and ascites.
Therefore, early diagnosis of primary GAS peritonitis is diffi-
cult because of the lack of characteristic findings from physical
examinations and imaging studies. If a woman has unex-
plained septic shock especially with gastroenteritis symptoms,
STSS should be listed as a differential diagnosis. Particular
attention should be paid in patients with lactational amenor-
rhea, postmenopausal women, or prepubescent girls or if there
are gastrointestinal symptoms and abnormal discharge or a
recent gynecological examination. The aforementioned risk
factors should be checked during the medical interview.

Moreover, vaginal culture tests should be done as part of
investigating the source of infection. The simple gram stain-
ing of the vaginal smear can confirm the presence of gram-
positive cocci (GPC). If GPC is positive, species identification
of GPC can lead to early diagnosis of STSS. The first choice of
treatment for STSS is ABPC and CLDM.

In this case, GAS was found to be susceptible to ABPC,
and we administered a high dose of ABPC. CLDM was used
in combination because it inhibits the production of exo-
toxins and there is evidence that it improves prognosis [26].
Prompt initiation of ABPC and CLDM as first-line antibiotic
choices for STSS is beneficial in improving patient prognosis.
In contrast, CLDM-resistant GAS is on the rise in Japan;
hence, we need to be careful [27].

Data Availability

No data were used to support this study.
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